Sociodemographic influences on immunization of children with chronic neurological disorders in Enugu, Nigeria  by Okoro, J.C. et al.
Trials in Vaccinology 4 (2015) 9–13Contents lists available at ScienceDirect
Trials in Vaccinology
journal homepage: www.elsevier .com/locate / t r ivacSociodemographic inﬂuences on immunization of children with chronic
neurological disorders in Enugu, Nigeriahttp://dx.doi.org/10.1016/j.trivac.2014.11.002
1879-4378/ 2014 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
⇑ Corresponding author. Tel.: +234 8066700240.
E-mail address: jubhildr@yahoo.com (J.C. Okoro).J.C. Okoro a,⇑, N.C. Ojinnaka b, A.N. Ikefuna b, N.E. Onyenwe c
aDepartment of Paediatrics, College of Medicine, Imo State University, Nigeria
bDepartment of Paediatrics, College of Medicine, University of Nigeria, Nigeria
cDepartment of Pharmaceutical Microbiology, Faculty of Pharmacy, University of Ibadan, Nigeria
a r t i c l e i n f o a b s t r a c tArticle history:
Received 15 January 2014
Revised 1 November 2014
Accepted 12 November 2014
Available online 14 January 2015
Keywords:
Immunization coverage
Chronic neurological disorders
Pediatric neurology clinic
Socio demographic factorsBackground: Children with chronic neurological disorders (CND) may be at risk of under immunization.
Both health workers and care givers may inappropriately categorize their clinical features as contraindi-
cation to immunization and may not want to immunize these children. This cross sectional study was to
determine the inﬂuence of sociodemographic characteristics such as maternal education and occupation,
fathers occupation and education, gender of the child and nature of CND on the immunization coverage
rate of these children.
Methods: Information such as the child’s biodata, parental educational status, occupation of parents and
immunization status were obtained from interviewer administered pretested questionnaires and immu-
nization cards of children with chronic neurological disorder.
The study population included children with chronic neurological disorders aged 6 months to 5 years and
attending the pediatric neurology clinic of UNTH Enugu. Chi square tests were used to determine the
signiﬁcance in the relationship between the socio demographic factors and immunization coverage of
these children.
Results: Mother’s educational attainment and father’s occupation were observed to signiﬁcantly affect
the immunization coverage of children with chronic neurological disorders. The type of chronic neurolog-
ical disorders also signiﬁcantly affected the immunization coverage of these children. Other factors such
as child’s gender, maternal occupation and father’s education did not signiﬁcantly inﬂuence the immuni-
zation coverage of these children with CND.
Conclusion: Children with obvious neurological deﬁcits whose mothers have low educational attainment
are at risk of low immunization coverage. It is recommended that healthcare workers should assess the
immunization status of children with CND at every opportunity. Female education and empowerment
should be encouraged as a means of enhancing the immunization coverage of these children.
 2014 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Various studies have shown that immunization coverage of
children with chronic neurological disorders is low [1–3]. A chronic
neurological disorder could be deﬁned as a disease condition that
has persisted for a long time, at least 6 months. It is a continuing
disease process. It has been postulated that these children may
be at risk of under immunization principally because, both health
care workers and health care givers may have inappropriately cat-
egorized the symptoms and signs of chronic neurological disorder
as contraindications to immunization and thus, would not want toimmunize them [4,5]. In order to achieve universal immunization
coverage and build sustainable programmes, it is essential to reach
the currently unreached population such as these children with
chronic neurological disorders. This cannot be done without better
understanding the beliefs and behaviors of mothers, the care givers
and health care givers who immunize these children.
The effectiveness of routine children immunization programme
relies on multiple factors such as the demographic characteristics
of these children. Schoeps et al. [6] working in Burkinafaso noted
that maternal education, poverty, seasonality and area of residence
were associated with timely adherence to BCG vaccination and
completion of vaccination schedule. In rural Bangladesh Rahman
and Obaida-Nasrrash [7] showed that mothers age, parity, birth
interval, maternal education, wealth and distance from vaccination
Table 1
Socio demographic characteristics of subjects.
Age in month Subjects (%)
6–11 47(28.0)
12–23 54(32.1)
24–35 22(13.1)
36–47 28(16.7)
48–59 17(10.1)
Total 168
Sex
Male 97(57.7)
Female 71(42.3)
Total 168
Socio-economic class
Upper 61(36.3)
Middle 54(32.1)
Lower 53(31.6)
Total 168
Percentages in parenthesis.
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was noted to signiﬁcantly affect immunization in Nairobi [8]. Other
factors such as possession of immunization card was also noted to
signiﬁcantly affect immunization in children [9]. This cross sec-
tional study seeks to determine the inﬂuence of sociodemographic
characteristics such as gender, maternal education and occupation,
fathers occupation and education and type of chronic neurological
disorders on the immunization coverage of children with chronic
neurological disorders.
2. Methods
This study was carried out in the Pediatrics Neurological Clinic
of the University of Nigeria Teaching Hospital (UNTH) Enugu in
Enugu State. The Teaching Hospital serves as a referral center to
states in South Eastern Nigeria.
The pediatric neurology clinic (PNC) holds once a week with an
average attendance of 100 patients monthly and a total of 1255
patients per year. The study population consisted of children aged
6 months to ﬁve years with CNDs attending the PNC whose moth-
ers were able to provide their immunization cards. Estimates of
immunization coverage in developing countries are typically made
on a standard card plus history, combining information obtained
from the immunization card with information obtained from
mothers report [10]. Use of only immunization cards tends to over-
estimate immunization coverage [10], while use of only parental
recall of immunization tends to grossly underestimate immuniza-
tion coverage [10]. The low literacy levels in our environment
makes it difﬁcult to obtain accurate immunization histories. This
was revealed by the pilot study which was carried out to correct
observed lapses in the questionnaire.
The study group involved children 6 months to 5 years. Less
than 6 months most chronic neurological disorders may not have
manifested. This study was conducted from May to December.
Sample size was calculated using the WHO formula for sample
size determination in a ﬁnite population i.e. <10,000. Prevalence
rate for children not age appropriately immunized in Enugu is
not known. In the absence of a reasonable estimate, 50% was used
as the prevalence rate [11].
Where No ¼ Z
2ðpÞð1 pÞ
d2
Correction for a ﬁnite population of 200
n ¼ No
1þ NoN
Z = Conﬁdence interval (1.96).
D = Tolerable error, margin ﬁxed at 0.05.
N = Total population of patients with CNDS attending the PNC in
UNTH, Enugu within duration of study = 200.
No ¼ 1:96
2  0:50 0:50
0:052
¼ 384
n ¼ 384
1þ 384200
¼ 131
The minimum sample size for the study was 131. This however was
raised to 147 to allow for 12% non response rate [12].
Those who met the inclusion criteria were consecutively
recruited until the desired sample size was reached. Subjects were
clinically examined to establish the diagnosis.
Ethical clearance was obtained from the ethical and research
committee of the UNTH, Enugu. Verbal consent of the mothers
was sought and obtained before enrollment.Pretested questionnaires adopted from the WHO manual for
evaluation of immunization status of children [6], consisting of
both open ended and forced choice questions was administered
to the respondent by the investigator. The respondents were inter-
viewed during the course of their clinical consultation. Information
obtained includes child’s biodata, parental educational status, and
occupation, reasons for incomplete immunization, diagnosis and
nature of chronic neurological disorder.
A child is fully immunized, if he is age appropriately immunized
with NPI vaccines according to the schedule. A child is not fully
immunized if he is not age appropriately immunized with the
NPI vaccines he or she is due for.Score Profession/occupation1 Senior public servants, professionals, managers,
large scale traders, contractors2 Intermediate grade public servants, Senior school
teachers3 Junior school teachers, drivers and artisans
4 Petty traders, laborers, messengers
5 Unemployed, full time housewives, students,
subsistence farmers3. Statistical analysis
Quantitative data are presented in tables. Yates corrected Chi
square test were used to determine the signiﬁcance in the relation-
ship between the sociodemographic factors and immunization
coverage of children with chronic neurological disorders.
4. Results
Table 1 shows the sociodemographic characteristics of subjects.
One hundred and sixty-eight subjects were studied. The age range
(mean ± SD) was 6–55(22.7 ± 14.3) months. The age group 12–
23 months [54(32.1%)] was the most represented. The total num-
ber of children aged 23 months and below is 101 constituting
60.1% of the total. The male to female ratio is 1.4:1.
Table 2 shows the pattern of neurological disorders in the sub-
jects. Children with epilepsy alone 84(50.0%) constituted the larg-
est number followed by those with cerebral palsy 39(23.2%).
Amongst children with cerebral palsy, those with associated
speech defect and epilepsy constituted the largest number
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Mental subnormality, 24(14.3%) had no associated defect and
4(2.4%) had associated epilepsy.
Table 3, shows the immunization status of subjects according to
child’s sex. A total of 69 male subjects constituting 71.1% of the
total males were fully immunized (age appropriately immunized)
compared to 46(64.8%) of the females. This difference in the immu-
nization coverage between male and female subjects showed no
statistically signiﬁcant difference (v2 = 0.76, p = 0.38).
Table 4, shows the relationship between fathers education and
the immunization coverage of children with CNDs. Sixty-ﬁve per-
cent (28) of children whose fathers had University education were
fully immunized, compared to 69.2% and 58.3% of children whose
fathers had primary education. These differences were statistically
not signiﬁcant (v2 = 4.51, p = 0.3414).
Table 5 shows the relationship between fathers occupation and
the immunization coverage of children with CNDs. Immunization
coverage of children whose fathers occupations have very high
earning power such as senior public servants, professionals
(84.0%)is relatively much higher than the immunization coverage
of those whose father have very low earning powers the unem-
ployed, unskilled etc.Table 2
Pattern of chronic neurological disorders in subjects.
Neurological disorders n (%)
Epilepsy only 84(50.0)
Cerebral palsy 39(23.2)
Cerebral palsy + MS* {9(5.4)}
Cerebral palsy + epilepsy {12(7.1)}
Cerebral palsy + speech defect {14(8.3})
Cerebral palsy + blindness {4(2.4)}
Mental subnormality 28(16.7)
Mental subnormality only {24(14.3)}
Mental subnormality + epilepsy 4(2.4%)
Duchenne muscular dystrophy 5(3.0)
Paralytic polio 5(3.0)
Speech and visual defect 7(4.1)
Percentages in parenthesis.
* MS, mental subnormality.
Table 3
Immunization coverage of subjects according to child’s gender.
Sex Fully immunized Not fully immunized Total N (%)
Males 69(71.1) 28(28.9) 97(100)
Females 46(64.8) 25(35.2) 71(100)
Total 115(68.3) 53(35.2) 168(100)
v2 = 0.76, p = 0.38, df = 1.
Percentages in parenthesis.
Table 4
Relationship between fathers education and immunization coverage of children with
CNDs.
Father’s education Fully immunized Note fully immunized Total
University 28(65.1) 15(34.9) 43(100)
Post Sec. NCE/OND 19(63.3) 11(36.7) 30(100)
Secondary 36(80.0) 9(20.0) 45(100)
Primary 18(69.2) 8(30.8) 26(100)
No ﬁnal education 14(58.3) 10(41.7) 24(100)
Total 115 53 168
v2 = 4.51, df = 4, p = 0.3414.
Percentages in parenthesis.Table 6, shows the relationship between maternal education
and immunization status of subjects. Comparatively, the propor-
tion of fully immunized subjects, whose mothers had primary
and no formal education 16(48.5%) and 7(58.3%) respectively,
was lower than those whose mothers had university (80.0%) and
post secondary education (85.7%). This difference was statistically
signiﬁcant (v2 = 13.12, p = 0.01).
In Table 7, the proportion of children fully immunized whose
mothers occupations have high earning power was clearly shown
to be higher than those children whose mothers occupations have
low earning power.
Table 8 shows the relationship between immunization status
and type of CND. Fifty-two percent of children with (Paralytic
poliomyelitis, speech defect, visual impairment and muscular dys-
trophy) and 51.3% (20) of children with cerebral palsy were fully
immunized. This contrasts with what was observed in children
with mental subnormality and epilepsy where the proportion of
those fully immunized was higher 82.1% (23) and 75.0% (63)
respectively. These differences in the immunization coverage of
children whose neurological disorder were apparent and those
whose disorder were in apparent was statistically signiﬁcant
(v2 = 11.3, p = 0.01).5. Discussion
Most of the children (60.1%) with CND were aged 24 months
and below. This ﬁnding is comparable to that reported from earlier
studies in the same hospital [13]. The overrepresentation of young
children with CNDS in the ﬁrst two years of life is explained by the
high dropout rate in clinic attendance due to frustration experi-
enced by mothers when the response to treatment is poor, they
stop attending clinics. Also some of the young infants with life
threatening deﬁcits may die naturally.
In the study population the gender distribution of children with
CND showed a relative male preponderance with a male: female
ratio of 1.4:1.Table 5
The relationship between fathers occupation and immunization coverage of children
with CNDs.
Father’s occupation
score
Fully
immunized
Note fully
immunized
Total
1 42(84.0) 8(16.0) 50(100)
2 18(75.0) 6(25.0) 24(100)
3 20(88.8) 14(41.2) 34(100)
4 15(57.7) 11(42.3) 26(100)
5 20(58.8) 14(41.2) 34(100)
Total 115 53 168
v2 = 10.39, df = 4, p = 0.0343.
Percentages in parenthesis.
Table 6
Relationship between maternal education and immunization coverage of subjects.
Maternal education Fully immunized Not fully immunized Total No.
University 32(80.0) 8(20.0) 40(100)
Post Sec. NCE/OND 24(85.7) 4(14.3) 28(100)
Secondary 36(65.5) 19(34.5) 55(100)
Primary 16(48.5) 17(51.5) 33(100)
No formal education 7(58.3) 5(41.7) 12(100)
Total 115(68.5) 53(31.5) 168(100)
v2 = 13.12, df = 4, p = 0.01.
Percentages in parenthesis.
Table 7
Relationship between mother’s occupation and the immunization coverage of
children with CNDs.
Mother’s occupation
score
Fully
immunized
Note fully
immunized
Total
1 29(80.6) 7(19.4) 36(100)
2 16(61.5) 10(38.5) 26(100)
3 31(77.5) 9(22.5) 40(100)
4 16(57.1) 12(42.9) 28(100)
5 23(60.5) 15(39.5) 38(100)
Total 115 53 168
v2 = 7.30, df = 4, p = 0.1209.
Percentages in parenthesis.
Table 8
Relationship between immunization coverage of subjects and Type of CND.
Neurological disorder Fully immunized Not fully immunized Total
Epilepsy 63(75.0) 21(25.0) 84(100)
Mental abnormality 23(82.1) 5(17.9) 28(100)
Cerebral palsy 20(51.3) 19(48.7) 39(100)
Others* 9(52.9) 8(47.4) 17(100)
Total 115(68.5) 53(31.5) 168(100)
Percentages in parenthesis.
v2 = 11.3, df = 3, p = 0.01.
* Muscular dystrophy, paralytic poliomyelitis, speech defect and visual
impairment.
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followed by cerebral palsy andmental subnormality. This is compa-
rable with earlier report from this center. Izuora and Iloeje [13], in
1989, reported that epilepsy (60.0%), followed by speech disorder
(16.0%) and mental subnormality were the commonest disorders
seen at the PNC. Asindi [14], in Calabar a town 150 km from Enugu,
reported a similar pattern of neurological disability in 1986.
In this study, child’s gender did not signiﬁcantly affect the
immunization coverage of these children with chronic neurological
disorders (p = 0.38). The absence of a signiﬁcant gender difference
in the immunization rates amongst children with CNDs may reﬂect
non discrimination in both health providers and parental attitudes
to these children. Diddy [15] in his study on gender iniquities and
childhood immunization uptake in Nigeria also found no sex differ-
ence in the immunization uptake between males and females in
the general population. While studying the immunization coverage
in selected communities in the Niger delta in Nigeria, Oyo-Ita et al.
[16] found no sex differences in immunization coverage of male
and female children in general population. However, in south east
Asia Corsi et al. [17] in their discussion showed clearly that gender
inequities in immunization coverage is prevalent in India This may
have resulted from gender discrimination, occasioned by the cul-
tural belief that the male child is more important than the female
child. They are therefore better cared for when sick and thus
brought to hospital early.
With regards to maternal education, there was a positive
relationship between maternal education and immunization cov-
erage of children with CNDs in Enugu (v2 = 13 = 12, p = 0.01). Those
children with CNDs whose mothers had university or post second-
ary education were more likely to be immunized (80.0% and 85.7%,
respectively) than those with primary or no formal education
(48.5% and 58.3%, respectively). Fatiregun and Okoro [9] in Ibadan
noted that Education was an important maternal determinant of
complete immunization in children in southern part of Nigeria.
Also in Rural Bangladesh Rahman and Obaida-Nasiri [7] noted that
only children from higher education can afford to be fully
vaccinated. This ﬁndings were reinforced by Moisi et al. [18] in
Kenya who noted children with educated mothers had highercoverage for all vaccines compared with those with uneducated
mothers. Formal education of mothers is associated with enhanced
child survival because of the mother’s greater knowledge of the
protective function of childhood immunization and greater aware-
ness of immunization schedules [19]. Lack of maternal education
manifests as ignorance, lack of knowledge of vaccination practices
in the environment and wrong ideas about contraindication to
immunization [20]. On the contrary maternal occupation did not
signiﬁcantly affect the immunization coverage of these children
in this study (v2 = 7.30, p = 0.1209s). Culturally the father is con-
sidered the bread winner and is expected to provide for the ﬁnan-
cial needs of the family. In their study Bugvi et al. [21] working in
Pakistan showed that maternal occupation did signiﬁcantly affect
immunization coverage of children in the general population. A
poor unskilled mother is unlikely to immunize her child. Abuya
et al. [22] in their study in Kenya revealed that maternal education
as the main determinant of child health and immunization
coverage.
The proportion of children with CNDs in this study, who were
fully immunized for age was highest in children with epilepsy
and mental subnormality (75%, 82.1% respectively) compared to
those with more obvious physical disabilities like cerebral palsy
and poliomyelitis, muscular dystrophy, speech and visual defects
(v2 = 11.3, p = 0.01). Due to social stigma associated with disorders
such as Epilepsy and mental subnormality, most mothers would
not readily volunteer such information to healthcare providers.
Thus, the more obvious and severe the disability is, the less
likely the child would be vaccinated. This agrees with Biritwun
et al. [3] in Ghana and Kamara et al. [23] in Sierra leone who noted
low immunization rates among children with disabilities. The
health workers may have inappropriately categorized the symp-
toms and signs of the illness as contraindications to immunization.
Tervo and Taylor [2] in Canada noted that health care providers
and care givers were less likely to vaccinate a sick child.
Children with chronic neurological disorder whose fathers were
senior civil servants, professionals, managers and large scale trad-
ers were more likely to be immunized than those whose fathers
were unemployed, students and subsistence farmers (v2 = 10.39,
p = 0.0343). The higher the purchasing power available to the fam-
ily, the greater their accessibility to healthcare. The families in this
part of the world are solely responsible for ﬁnancing the medical
care of their children. Unlike their counterparts in developed coun-
tries who receive ﬁnancial support through health insurance plans
and beneﬁts from well structured Government programmes. Bugvi
et al. [21] noted similar trend in their study in Pakistan. Children
whose fathers were professional were more likely to be immunized
than children of unskilled fathers. However a contrary view was
documented by Malkar et al. [24] in their study in India where
father’s occupation did not signiﬁcantly inﬂuence immunization
status of children in the general population. Unlike occupation of
the fathers, the fathers’ education did not signiﬁcantly affect
immunization coverage of these children in this study. This trend
tends to agree with some other studies.
Maternal education, father’s occupation and nature of the CNDs
signiﬁcantly inﬂuenced the immunization coverage of children
with CNDs. While fathers education, maternal occupation and the
gender of a child with CNDs, was shown in this study not to inﬂu-
ence immunization coverage in this children.
Planners and implementers of immunization programmes must
make greater efforts to understand the socio demographic factors
affecting immunization of children. This is essential for extending
coverage to the unreached children reducing dropout rate and
building sustainable programmes. Children with obvious neurolog-
ical deﬁcits whose mothers have low educational attainment are at
risk of low immunization coverage. It is recommended that health
care workers should assess the immunization status of children
J.C. Okoro et al. / Trials in Vaccinology 4 (2015) 9–13 13with CNDs at every opportunity. Female education and reduction
of poverty in line with the Millennium Developmental Goals
should be encouraged as a means of enhancing the immunization
coverage of these children. There is need to sustain regular health
education aimed at emphasizing the beneﬁts of vaccination and
dispelling false concerns about the side effects of immunizations.
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